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Partial Report of the Committee on the Met- 
ric System. 
CHICAGO, April 4th, 1876 
To the President and Members of the Civil Engineers’ 

Club of the Northwest. 

GENTLEMEN:—Y our Committee to whom was referred 
the circular of the Boston Society of Civil Engineers, 
asking the co-operation of our Club in petitioning Con- 
gress to fix a date, after which the metric weights and 
measures shall be the only legal standard, beg leave to 
report as follows: 

Some of the Committee have been for some time fa- 


miliar with the metric system, and with the main argu- 
ments, for and against its introduction. Others, with | 
less previous knowledge, have sought information from 
President Barnard’s address before the Convention of | 
the University of the State of New York, advocating 
the system, and the paper of Mr. Coleman Sellers, read | 
at the Convention of American Railway Master Me. | 
chanics in this city, May 1874, adverse to the system. 
President Barnard gives with great force the argument | 
based upon the permanance of the unit of length, the | 
derivative quality of the measures of capacity and weight | 
and the simplicity of their relations to each other, the | 
great saving of labor and of chances of error in compv.- | 
tation, and the facilitating of scientific and commercial 
relations with the numerous Nations and States that 


have already adopted the system. 


Mr. Sellers, in his very able paper, makes little, if any, 
objection to the system itself, and admits that it could 


be easily learned, but grounds his objection to its intro- | 


duction mainly or wholly upon the cost of changing the 
drawings, patterns, tools, machinery, gearing, &c., from | 
signs that are simply expressed in inches and fractions 
to signs that are simply expressed in millimeters. Fora 
machine shop employing 250 men, Mr. Sellers estimates 
the cost of necessary alteration of tools at $27,000 and 
of drawings and patterns at $150,000. 


He suggests that the American idea, originated by Eli 
Whitney, of making homologous parts of fire arms so | 
precisely alike as to fit any arms of the same pattern, 


has spread to the manufacture of sewing machines, clocks 
watches, and many other articles, and so has compelled 
the adoption, by all makers, of uniform scales of screw 
cutting, gearing &c. all expressed in inches, all of which 
must be remodeled to find simple expression in the new 
quantities. And there are many other costly changes to 
be made which will occur to any one atall familiar with 
mechanical operations. 

The advocates of this new system seem not to have 
been blind to these difficulties, but urge that they would 
be offset by the advantages named above, and this opin- 
ion your Committee share. 





We have prepared, and present herewith a memorial to 
Congress upon the subject, and if this be adopted by the 
Club, we suggest that the Club through its officers invite 
the co-operation of scientific and learned bodies in this 

‘vicmity, such as the Chicago Academy of Science, the 
Chicago Chapter of the American Institute of Architects 
the Athenaeum and Mechanics’ Institute, the Universi- 
ties, the Chicago Master Masons and Builders’ Associa- 
tion, the State Microscopical Society, and others. And 
the Board of Education might properly be asked to re- 
quire the study of the system by tables and models in 
the higher classes of grammar schools. 

We believe that a full discussion of the subject by the 
Club would be of benefit, and we suggest that an early 
meeting of the Club be set apart for-that purpose where 
the metric system might be presented in its bearing on 
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the labors of the Engineer, the Architect, the Mechanic, 
the Land Surveyor, the Physicist. 


We have procured, and placed at the service of the 


Club a copy of President Barnard’s address and of Put- | 


nam’s pamphlet on the metric system. 
We present this as a partial report and ask leave to sit 
again. Respectfully submitted, 
SAMUEL S. GREELEY, Chairman. 


To the Honorable: The Senate and the House of Rep- 


resentatives of the United States, in Congress As- 

sembled, 

Your memorialist ‘* The Civil Engineers’ Club of the 
Northwest” would respectfully represent:— 


That all who are engaged in Civil Engineering in the 


Subscription $2.12 per year 
Single copies, 6 cents 


Notes. 
A narrow gauge railroad is strongly advocated, to be 
built from Wiscasset, Maine to Quebec. 


The City Council of Fort Wayne, Indiana, has con- 
firmed the appointment of Moses Lane to superintend 
the building of the water works. This will insure the 


adoptien of the stand-pipe system. 

A portion of the trestle-work of the Delaware, Lacka- 
wanna and western railway, at the Passaic river crossing, 
which is several hundred feet high, fell on Monday, 3d inst 
while a number of men were employed in strengthening 


it. Two men were killed, and three others injured, 


| probably fatally. 


United States are subjected to extra labor, grevious loss | 


of time, and intolerable inconvenience by the use of the 


| complex and incongruous system of weights and measur- 
) f 


which is established by law. 
The different denominations of this system do not vary 


It may not be uninteresting to know what it costs to run 
the Rockford Holly Water Works, especially when one 
remembers the difficulties and opposition encountered in 


putting them in. The following shows: From Aug. 1, 


| 1875, to April 1, 1876, 81,044,467 gallons pumped ; cost 


in a decimal ratio; but its multiples and subdivisions, es- | 


tablished by accident or caprice, are difficult to remem- 
ber, and extremely inconvenient in use, and the compu- 
tations involved are so tedious that not only the labor 
required to perform; but the liability to error is largely 


| cheaper than any other city. 


increased. And these computations make a large part | 


of the labors of the Civil Engineer. 


By adhering to a system so odd and peculiar, we de- 


prive ourselves of a large share of the advantages which 
flow from a ready interchange of ideas with the people 
of other nations which have adopted the metric system, 
and this loss is especially felt by the Civil Engineers of 
our Country. 

The metric system has become international through 


its almost universal adoption by civilized nations. Its | 


base is unalterable. Its units have the same relative val- 


ues as those of our system of numbers, so that all com- | 
| dleton, one at Rocky Hill, one at Durham Centre, one 


putations may be made in decimals. Its units of length, 
surface, volume and weight are mutually related and its 
nomenclature is simple and expressive of value. 

If adopted in the United States it will greatly facili- 
tate the transaction of the entire business of the coun- 
try and it will aid commerce by removing the liability to 
delays, inaccuracies and difficulties in reducing values 
from one system to another and it will diminish the 
chances of imposition which results from a diversity of 
system. 

Your memorialists therefore earnestly pray that you 


will enact that after some date, to be fixed several years | 
in advance, the metric standards in the office of weights | 


and measures at Washington shall be the sole authoriz- 
ed public standards of weights and measures in the 
United States. And your memorialists as in duty bound 
will ever pray. 





Drainage of New Orleans. 


The levee is a necessity, as the city is several feet low- 
er than the Mississippi River. After a heavy rise many 
of the streets are flooded, but the gutters are so graded 
that the water passes rapidly into artificial canals inter- 
secting the city, the contents of which are lifted by drain- 
ing machines into the level of Lake Ponchartrian through 
the agency of tail-races several miles in length, connect- 
ing the machine with the lake. A more comprehensive 
plan, has, however, been devised by Major Hardee the 
corporation engineer, which, when completed, will not 
only provide for a more thorough drainage, but will ad- 
mit of a system of underground sewerage. It consists 
of two large levees at the upper and lower part of the 
city extending from the Mississippi River across the city 
to Lake Ponchartrain. These levees are about 20 feet 
high, and sixty feet wide, and are formed from an excava- 
tion which constitutes a drainage canal. They are con- 
nected on the lake shore with a corresponding levee and 
canal. The drainage machine will be removed to the 
lake terminus, and the canals wil] there be emptied. 


of coal, $969.94, or $1.19 per 1,000 gallons. It is com- 
forting to know that Rockford pumps water 50 per cent. 
In New Bedford it costs 
$2.70 per 1,000 gallons, and in every town, so far as 
your correspondent is informed, it costs more than in 
Rockford. 


ence Chicago Tribune. 


Economy is wealth.— Rockford ¢ ‘orrespond- 


The rainfall of the last of March was enormous, 
amounting, in some places, to more than half the total 
rainfall of ordinary years. Disasters were frequent 
Many dams yielded from increased pressure, and more 
from the shock of flood waters let down by the failure of 
reservoirs up stream. At Clinton, Mass., four large 
ponds of the Ware Mills broke away, March 26. At 
Burrillville, R. 1., five dams, from Wilson’s Reservoir to 
Oakland, gave way. On the Connecticut river, the East 
Haddam Buckle Co's dam failed. Two dams near Mid- 
at Salmon river one each at Stourbridge, Danielsonville, 
Norwich and Lisbon were carried away. Some of these 


were small and slightly built. and some old and decayed. 





The Toledo, O., Water Works 

The stand pipe system is used. The stand pipe is 
made ofa No. 1 charcoal iron one-half inch plate five ft. 
in diameter, and inclosed by an octagonal brick tower 
neatly capped with stone and resting upon a solid gran- 
ite foundation. 

A filtering bed and settling basin are used with a fil- 
tering capacity of 1,000,000 gallons per day. The water 
first enters the settling basin where it remains about 
twenty-four hours, and then passes by means of an over- 
flow well into the filtering bed made of gravel with a 
sufficient number of gathering drains, the whole bed cov- 
ered with sand to the depth of two and a half feet. Af- 
ter the filtration the water passes into the pumps. The 
water of the Maumee river at Toledo is very impure, and 
for domestic supply filtration is indispensable. After the 
water passes through the filtering bed there remains up- 
on the surface all the substance in suspension which the 
water originally contained. These particles form a glu- 
tinous carpet to the depth of a quarter of an inch, and 
can readily be rolled up like a carpet and removed. 

The two engines furnishing the power are of the style 
known as the Worthington Duplex Compound, and since 
being placed in position have cost nothing for repairs. 
With one engine running, and 140 feet head in standpipe, 


the supply of water given is 2,250,000 gallons in twenty- 
four hours, 60 pounds water pressure, 20 strokes to the 
minute, 160 gallons per stroke each; duty, 55,000,000 
pounds per 100 pounds of coal coal consumed.—/F?. 
Wayne Sentinel 
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CONSTRUCTION OF A MASONRY DAM, | rock salt in 18 gallons of water when the temperature is 
32° Fahr., and add 3 ounces of salt for every 3° lower 
temperature. The masonry laid with mortar thus pre- 
pared stood well, and showed no signs of having been 
affected by the frost. No masonry in the dam was laid 
in freezing weather. 

The ensuing winter was very cold and stormy. Quar- 
rying, cutting and breaking stone were carried forward, 
and sand and cement hauled. The water of the stream 
was carried through the gate-house. 

Work on masonry was resumed March 30th, 1868. 
Work was begun in September, 1866. A new chan-| The first part of the season was wet. A very heavy 
nel was made for the stream near the base of the North- | freshet occurred May 14th. The water rose 3 feet on 
east Hill, an embankment built around the remainder | the masonry laid in gate-house, and filled the pits. The 
of the dam site, on the flat ground, and carried up 10 | latter part of the season was very dry, however, and the 
feet above the stream level. The pit within this embank- | whole dam was raised 16 feet above the stream. Work 
ment was partially excavated, the material being depos- | was closed November 17th, and the masonry cuvered as 
ited below the dam. The quarrying and cutting of | before with 2 feet of earth. 
stone was begun, and a Blake’s stone-breaker put in op- During the latter part of this year’s work it had be- 
eration. On October 29-30, 3.91 inches of rain fell in | come evident that the insertion of large stone in the con- 

10 hours, causing a heavy freshet which washed away | crete was not beneficial. The space between the side 
the contractor’s bridges, filled the pits with water, and | walls was becoming narrow; at the close of work it was 
cut embankments badly. After pumping out the pit, | 21 feet. ‘The dam was 400 feet long and 6 feet above 
the excavation was continued until December 21st, when | the earth filling. It was no longer practicable to wheel 
the pit was allowed to fill. the concrete from the mixing boards in barrows, but it 

Some observations of work done in bailing from a pool | had to be hoisted by derricks and transported by cars. 
into a trough 4 feet above the water, showed that the av- | When a course of facing-stone had been laid, and the 
erage work per minute, of a man was 12 buckettuls, | space between them was to be filled with concrete, and 
equivalent to about 1,200 pounds of water 1 foot high. | that filled with irregular shaped stones 1% or 2 feet 

The winter was devoted to quarrying and breaking | apart, it was difficult to get an even bearing for run 
stone. Some cement was delivered, but was found not | plank and almost impracticable for a tramway. The 
to be equal to the requirements of the specifications. A | odds were greatly against the concrete around these 
cargo of goo barrels was rejected, and the delays and | stones being properly distributed and rammed, if it was 
discussions consequent i this prevented the receipt | dumped from a car. Even when distributed by the bar- 
of any more cement until spring. row-full (2 cubic feet), it required constant attention and 

The great distance of the work from any rail or water | no small amount of persistence to secure its being spread 
transportation was a serious drawback. The nearest | in the narrow spaces. The stone in the vicinity of the 
point to which supplies could be brought by water was | dam which was fit for cutting had been pretty thorough- 

16 miles distant, and over a very bad road. The near- ly used up, and it was questionable whether a sufficient 
est railroad station was 8% miles distant, on the Harlem 
Railroad, 

Sand, of proper quality, was difficult to get. All the 
bank sand within many miles was tested and rejected as 
containing too much dust and loam. The only sand 
found at all admissible was procured from the bed of the 
stream, in pools where the flow was sluggish and the sand 
had settled. Most of this was of good quality, but some 
was very dirty and had to be washed, and all of it had 
to be screened to remove chips and coarse material. 
From beginning to end of the construction of the dam 
there was a continuous struggle on the part of the engi- 
neer to have the sand for mortar properly cleaned and 
screened, and of the contractor to avoid it. That sand 
should be sharp, clean, and screened to proper size, is 
absolutely essential to good mortar, and there is no point 
on which, as a general thing, contractors and builders 
are so lax. Several methods of washing were tried, of 
which the most successful consisted in spreading the sand 
in a layer of about 3 inches in depth on the bottom of a 
shallow box, 6 feet by 12 feet, slightly inclined, and 
playing upon it with a hose from a force-pump. With 
proper manipulation the sand was _— thoroughly 
cleaned. The process was expensive, however, and after 
one or two loads were operated on in this way, the sand 
would come to the work much cleaner. 

In the spring of 1856 the main pit was pumped out, 
and excavation continued. The engine and boiler of 15 
horse-power used for running the stone-breaker, were 
placed on the embankment above the pit, so as to oper- 
ate a hoisting drum and an Andrew's pump throwing an 
8-inch stream. After the pit had been once emptied, the 
pumping did not need to be continuous. The engine 
was able to hoist material from the pit, and at the same 
time either pump or break stone, but not together. 

North of the stream the foundation for the gate-house 
was prepared. On the side towards the stream, a trench 
3 feet wide and 4 feet deep, was dug to the rock and fil- 
led with concrete, as a temporary dam to keep water | vember Ist, 1870. Owing to the changes of plan metr- 
from the gate-house pit. This concrete was made with | tioned above, the reservoir was not ready for use until 
24 feet of broken stone to 1 barrel of cement and 2 of | the fall of 1872. The dam contains, approximately, 21,- 
sand, and was deposited gently in the still water which | 000 cubic yards of concrete, and 6,000 cubic yards of cut 
filled the trench. It was not rammed, but a — stone masonry. 
was worked down with shovels. One year afterwards, 
when this concrete was removed to mane the connection GENERAL METHOD OF HANDLING MATERIAL. 


with the gate-house, it was found necessary to drill and | No expensive plant or machinery was used. The 
blast it. It had formed a good bond with the rock, and | builders were a contractor's office and cement house on 
apparently no water had passed under it. _ | the flat below the dam, stables and blacksmith shop near 

The first stone of the dam was laid July 9th, 1867, in | by, and a shed for stone-cutters on the flat above the 
the gate-house foundation, and concreting was begun in| dam. The stone yard was just above the dam on the 
the main pit, July 11th. During the rest of the season | north-east side of the stream. The stone for cutting and 
the foundation in the main pit was raised to the stream | breaking for the first two years was procured from the 
level, and the masonry of the gate-house and waterways | hill-side, within 1,000 feet of the yard, and from 50 to 
was carried up 8 feet. The side of this, towards the | 300 feet above it. The third year the haul was about 
stream, was built vertically, the concrete being put in | 2,000 feet, and the last year most of the stone for cutting 
against plank forms. On the removal of this during the | was hauled 2 miles. From the neighboring hills, the 
following year, the face of the concrete was found good. | stones were transported on stone boats, with oxen. For 
To connect the new work with it, and avoid a straight | Jong hauls, low trucks were used, the stone being first 
joint through the dam, two vertical channels were cut | brought to the road on stone boats. When the hill-sides 
in the concrete, 3 feet wide and a foot deep. These were | were dry and rocky, the wear of stone boats was enor- 
cut by a stone-cutter, with a point. A pick made no im-| mous. For transporting the cut stone from the yard to 
pression on the concrete. the work, trucks drawn by horses were generally used, 

Masonry was suspended November 5th, and the con- | depositing the stone within reach of a derrick on the 
crete already laid, covered with 2 feet of earth to protect | work. In the main pit a double-geared derrick, with 50 
it from the frost. Some rubble masonry was laid after | feet boom, was at first used for setting stone. Its great 
that date in wing walls adjoining the waterways above | weight made it unwieldy, and for the last two seasons 
and below the dam. In freezing weather the mortar was | derricks of 30 feet mast and 25 feet boom were used. 
mixed with salt water. The rule for proportion of salt} These could readily be shifted and raised. A heavy 
was one said to have been used in the works at Wool-/| block, with a socket for the pin at the foot of the derrick 
wich Arsenal some years ago, viz.: dissolve 1 pound of | was laid on the concrete, and boards around it for the 


BY J. JAMES R, CROES. C, E, 





From the Transactions of the American Society of Civil Engi- 
neers, New York, 


CONTINUED. 
PROGRESS OF CONSTRUCTION. 





3,000 additional cubic yards were put in the hearting. 
The scarcity of good stone caused a constantly increas- 
ing tendency on the part of the contractor to run in and 
cover up weather beaten stones which were unfit for the 
work on account of the impossibility of the mortar ad- 
hering properly to the weather face. It had several times 
occurred that such stones were brought in, and a little 
grout poured over them to hide the deficiencies, and very 
probably more of the same kind were never discovered. 
It is questionable, moreover, whether so great solidity 
and tightness could be obtained by a wall of large 
stones, surrounded by thin masses of concrete, as by a 


the dam the use of the large stone, and use only concrete 
for the hearting. These objections to a wall of concrete 
and large rough stones apply mainly to thin walls, say 
of less than 10 feet in thickness, intended to resist water. 
A wall of this class may be laid to advantage when over 
10 feet thick, but the stone should be required to be reg- 
ular in shape, of not more than 18 inches height, and no 
stones should be allowed to be less than 2 feet apart. 
By their use under these restrictions, the specific gravity 
of the wall may be increased and its cost diminished, and 
with a much greater certainty of getting good work and 
tight, than if the wall is laid up with rubble masonry. 
The laying of masonry was resumed June 23, 1869, 
and continued until November Ist, when the wall had 
reached an elevation of 38 feet above the stream. The 
masonry was again covered with earth 2 feet thick, which 
was found to protect the concrete from frost quite well. 
In some places it was necessary to remove from 2 to 3 
inches of the old work in the spring. The winter was 
devoted as usual to quarrying. cutting and breaking stone. 
Enough broken stone was prepared to finish the dam. 
Work on masonry was resumed, April 13th, 1870, and 
the dam, as originally designed, was completed by No- 


eS 
oo 


quantity to finish the dam could be procured at all, if 


thick mass of concrete alone. After full discussion of 
the subject, it was determined to abandon for the rest of 
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hoisters to stand upon. The derricks were worked by 
hand until the masonry was 10 feet above the bank. Af. 
ter that 2 steam hoists were used, a vertical 8 H. P. en. 
gine, with drum, being placed on the lower side of the 
dam, and the fall brought to it over the edge of the ma. 
sonry. All the material to be hoisted was delivered yn. 
der the boom on the vertical side of the dam. 

Below the embankment level, the sand and cement for 
mortar were mixed dry on the bank, and sent into the 
pit by a shute, to the mixing board. The broken stone 
was sent down another shute and measured below. From 
the mixing board it was transported to place in barrows. 
When the masonry had reached a height of 6 feet above 
the bank, the mixing platforms were placed on the bank 
close to the vertical wall, the concrete shoveled from the 
board into boxes, which were hoisted, placed on a dump. 
ing car, running on a track of scantling resting on notch. 
ed ties laid on the concrete, and wheeled to place and 
dumped. The track was carried along on top of the new 
work. As the concrete was dum eons the car, it was 
leveled off to about 8 inches thick and rammed. From 
two to three layers, according to thickness of the course 
of the face walls, were put one over the other. With 
the track in the centre of the wall, a width of 20 feet 
could easily be carried forward, the car being arranged to 
dump in any direction. The plan worked pretty well, 
but was a little expensive for the contractor, as the ties 
became more or less imbedded in the soft concrete, and 
consequently there was more loose stuff to be removed 
in preparing for another course than if no traveling over 
the fresh work had occurred. Boards laid along the 
track, for the car-tenders to walk upon, protected the 
green concrete. 

Stone for masonry was hoisted in the same way, and 
carried to the setting derricks, which were worked by 
hand, the reach of the boom being regulated by the top- 
ping lift, and, of course being altered for every stone 
that was set. The courses were laid from one end of the 
dam to the other, so that, while one hoister was raising 
stone, the other was raising concrete for filling the space 
— the stones already laid at the other end of the 

am. 

The stone breaker was at first placed on the bank 
above the dam, and the broken stone passed from it to 
the meadow at the stream level. This arrangement was 
necessary so as to utilize the engine for pumping, but had 
the disadvantage of causing the stone to be hauled up 
again from the meadow. After pumping was no longer 
necessary, the breaker was placed on the hillside in such 
a position that it was fed from the quarry direct, and de- 
livered stone a little above the level where it was needed, 
making all the haul descending. 

Wire guys were used on the derricks, and for a part of 
the time, when the steam hoist was used, the falls were 
of annealed wire rope. This generally worked well, but 
had one disadvantage ; it would sometimes break sud- 
denly, without warning, and it took longer to repair than 
rope. 
All arrangements for transportion and hoisting were 
under the contractor's direction, the engineer only seeing 
that nothing should be done in a manner detrimental to 
the work. 


CHARACTER AND COST OF MATERIAL 


I. Cement. The specifications required that all ce- 
ment should be of the best quality of American hydrau- 
lic, and subject to such tests as the engineer might direct. 
For this work it was not so essential that the cement 
should be quick setting, as that it should be strong. 
For concrete, a quick setting cement is not to be pre- 
ferred. 

The first cement, delivered in October, 1866, contain- 
ed a considerable amount of coal dust, was apparently 
not thoroughly calcined, and, when sifted, een oat cent. 
by weight would not pass through a sieve with openings 
of one fortieth inch. The catgo was rejected. The con- 
tractors claimed thst they could not procure any better 
cement. All of the Rosendale works were visited, and 
only one company would agree to furnish a cement which 
should contain less than 15 per cent. of matter coarser 
than one fortieth inch. The other companies said they 
had a ready sale for any cement they offered, and would 
not go to additional expense and trouble to grind the ce- 
ment finer. ‘The company which consented to make an 
effort to improve their cement furnished nearly all that 
was used on the dam, and, out of a great many samples 
tested for fineness, only three were found to equal the 
limit assigned. In 1869-70, samples of several different 
cements for sale in the New York market were tested 
with the results shown in the following table. Different 
brands are designated by different letters. ‘B” was the 
cement used on the dam. 

Tests of the tensile strength were made. The blocks 
had a sectional area of 244 square inches, with shoulders 
for clamps. They were mixed in moulds, immersed in 
water for twenty-four hours, and broken after having 
stood for from seven days to a year anda half. No 
practical use was made of these tests at that time. The 
results of a large number are given in the table: 

An analysis of the whole series of experiments appear- 
ed to establish these facts: 

(a.) The average tensile strength per square inch at 
the end of seven days, of cements, of which less than 10 
per cent, by weight was over one fortieth inch in diame- 
ter was 54% pounds, while that of those of which more 
than 15 per cent. was over one fortieth inch diameter, 
was 39 pounds. 

(b.) When cements containing from 10 to 23 per 


cent. of particles over one fortiethinch diameter were 
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sifted through a “40” sieve, the tensile strength of the 
fine portion was 20 per cent. greater than that of the ce- 
ment before sifting ; but in cements containing from 23 
to 30 per cent. of the coarser particles, the removal of | 
those particles reduced the tensile strength of the cement 


about 25 per cent. 


FINENESS, || TENSILe STRENGTH. 





Percentage by Weight. 


Lbs. per sq. inch. 
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(c.) The tensile strength of the cements increasd 
continuously for 6 months. Reliable observations for 
longer periods were not obtained. The maximum re- 


sults were: 

Time... cccosces ..... 7 days. 14 days, 21 days. 3mo, 6mo. gmo. 

Pounds per sq.in... 86.5 89 1a 155 222 «4250 
(d.) The cements which gave the best results at 


seven days generally maintained their superiority through- 
out. 

Some of the cements used which set quite slowly at 
first, made exceedingly hard concrete. The most com- 
pact concrete which was cut into at any time was made 
with a lot of cement which barely escaped condemnation 
on account of its setting so slowly. 
brand used refused to set under water. 

A systematic testing of a/J the cement used on a work 
situated as this was, is very difficult. 
3,000 barrels were used in a month, and it sometimes 
happened that, owing to delays in transportation, all the 
cement used for seveal days in succession was delivered 
directly at the concrete boards by the teams which haul- 
ed it from the railroad. It is due to the cement compa- 
ny which furnished the cement to say that it was gener- 
ally very satisfactory. The difficulty with most of the 
cement companies now is, that during the summer their 
works are taxed to their utmost capacity to supply the 
market, and, in ordinary building, almost anything that 
bears the Rosendale brand is accepted without question, 
so that there is no inducement for them to take any 
pains to improve the quality of their cement. The ex- 


perience of Mr. Shedd on the Providence (R. 1.) sewers | 


shows, however, that it is not only practical to make tests 


of all cement used on a large work, but to raise the | 


standard of that which is furnished. 

The average weight of a barrel of cement used on the 
dam was 284 pounds net. 

Il. 
was broken to be not more than 2 inches in its largest 
dimension. 
used, driven by a 15 horse-power engine. The stone 
which was obtained from the surface and from old fence 


walls in the vicinity of the work was tough and used up | 


the jaws very fast. A movable jaw ordinarily lasted 20 
days. On one occasion, a jaw costing $70, and which 
had been hauled 16 miles over night and but in the ma- 
chine in the morning, was so worn by night as to be use- 
less. With chilled jaws and careful handling, and using 
quarried stone instead of stone from the surface, a pair of 


jaws lasted much longer on the latter part of the work. | 


The last pair used proke about 3’000 cubic yards of 
stone, 


As the stone passed from the breaker it traversed an | 
inclined screen, made of 44-inch iron rods placed parallel, | 


about %-inch apart, on a slope of 1 to 1. The dust and 


screenings were carted away, and the stone wheeled in- | 


toa pile. One, and sometimes two men were necessary 
on the dump, to break the larger stone as they were de- 
posited. With a fresh set of jaws no additional breakage 


was needed, but as they became worn, stone in excess of | 


the proper size would sometimes pass. The stone was 
delivered to the breaker by carts, having been first sledg- 
ed to the proper size, about, 12 inches square, by 6 inch- 
es thick. The machine when running at full speed, with 
one man feeding, two men supplying him with stone, one 


keeping the screen clear and helping to fill barrows, two | 


wheeling away the stone and one on the dump, could 
break 144 cubic feet in an hour or at the rate of 54.4 cu- 
bic yards per day of 1ohours. This excessive speed was 
kept up, however, only as long as it was known that an 
inspector ‘was timing it. The average rate of breaking 
stone for the last year was 3.8 cubic yards per hour, 
which may be assumed as the economical rate for the 
15-inch machine. 

The largest sized machine (20 inches) will break 8 
cubic yards per hour if fed to that capacity, but 6 cubic 
yards per hour is more economical. 

The difference in sledging is accounted for thus: 

1867. Many fence wall and cobble stones were used, 
which needed no sledging, but were hard to break. 


No samples of the | 


From 2,000 to | 


| 
Broken Stone for Concrete——Stone for concrete | 


A Blake's stone-breaker of 16-inch jaw was | 





ENGINEERING NEWS. 


1868. Refuse from quarry almost altogether used, 
which had to be sledged. 

1869. Stone yard and quarry spauls used up. 

1870. Stone-cutting and quarrying for same, done at 
a distance, and stone quarried near by for breaker ; con- 
sequently nearly all stone used was sledged. 

The carting varied in the same way for the same rea- | 
sons. 


The cost in time, of breaking stone, was as follows: 


| 








1867 1868 1869 1S7o. } 
Total cubie yds. broken. ... 2,410 4,170 5,720 3,650 
Number of days : 109 152.5 155.5 oO 
| Average cubic yds. per day 22.1 37.3 30.8 38 
be Laborers sledging| 0.269 | 0.322 0.224 | 0.410 | 
als - loading 
1s carts aheacas 0.051 0.042 | 0.087 
° & Carts hauling 0.049 0.092 0.066 | o.118 
to ie 
x 
= | & Engine and ma- 
e | w chine 0.045 0.037 0.027 | 0.026 
S Labor tending ma 
al. CRs exis 0.360 0.238 | 0.158 | 0.174 


The tending was greater in 1870 than in 1869, because 
in the earlier year the breaking covered the working sea- 
son, during a large part of which the carts hauling stone 
to the concrete boards took their loads direct from the 
breaker, while in the winter of 1869-70, all stone broken 
was wheeled into the pile, the wheelers being reckoned 
among the fenders. The item for engine and machine 
includes cost of engine driver and helpers, fuel and re- 

| pairs ofengine. In estimating cost of breaking, the re- 
pairs and maintenance of stone-breaker must be added. | 
This is worth about 0.05 day laborer per cubic yard. 

| The stone, when broken, weighed 90.3 bounds per cu- | 
bic foot, and the void spaces averaged 47.55 per cent. of | 

| the bulk. 


(To BE CONTINUED.) 





The Effect of Wind upon Sound. 

| Since the U.S. and foreign governments have intro- 
duced the use of the fog signals in connection with light | 
houses on dangerous rocks and shoals, much interest has 
been felt in the questions—how far sound can be heard 
|in a fog; why at times the fog seems to act on sound 
| like an almost impenetrable 4/anket : and what effect a 


| lofty elevation has on the distance to which the sound- | 


waves reach. Prof. Henry has experimented largely on 

the subject, as has also Prof. Tyndall, and these gentle- 

men differ decidedly in their conclusions. Some remarks 
| from a contemporary may therefore be of interest. 

The effect of wind upon sound is a matter of common 
| observation. Cases have been known in which, against 
| a high wind, guns could not be heard at a distance of 
550 yards, although on a quiet day they might be heard 
| from ten to twenty miles. In light winds the effect is 
not so certain as in high, and sounds from a small dis- 
tance seem at times to be rather intensified than dimin- 
ished against very light wind. Sounds heard to wind- 
ward are for the most part heard with their full distinct- 
There can be no doubt that during a high wind 

our power of hearing is damaged, but this is the same 
from whatever direction the sound may come. Sounds 
at right angles are but little affected by wind, and when 
the latter is moderate sounds can be heard farther with it 
| than when there is none. 


ness. 


The explanation of these ap- 
parent contradictions is attempted in the Philosophical 
Magazine by Prof. Osborn Reynolds, who believes he 
has here discovered the refraction of sound by the at- 
mosphere. 

Sound, as is well known, generates waves in the air, 
| which would travel along the ground, were it not that 
| by “refraction” the ends of the wave are raised to such 
a height that they pass over our heads. In this case 
| they will tend to diverge down to the ground, and throw 
off diverging waves, so as to reconstitute the gap thus 
made. The secondary waves will be heard as a contin- 


waves are altogether above our heads. Owing to un- 
| equaled variation of velocity, those parts of the waves 
| immediately adjacent to the ground will rise more rapid- 
ly than the part immediately above them ; hence there 


| ground, and this will lead to an intensifying of the sound 
| at this point. Hence notwithstanding the divergence, 
the waves to the windward will preserve their full inten- 
sity solong as they are low enough tobe heard. Eleva- 
tion affects the range of sound against the wind in a 
| much more marked manner than at right angles, Over 
| grass or snow no sound can be heard with the head on 


three feet higher ; and standing erect, it was faintly heard 
at seventy yards. These experiments are certainly much 
in favor of atmospheric refraction. 








| quite remarkable; 


uation of the sound, more or less faint, after the primary | 


will be a crowding of the waves a few feet from the | 


the ground; at thirty yards it was lost with the head | 





The Pneumatic Despatch in London and 
Paris. 
(Condensed from the Exgineer.) 

The excellence in both economy and rapidity of the 
pneumatic over the electric telegraph, when used for 
sending messages over comparatively short lines, has 
been demonstrated in London, Paris, Brussels, Berlin, 


and other European cities, the system, wherever intro- 


duced, being constantly enlarged, while in no instance 
has it been abandoned. In London there are now twen- 
ty-four distinct tubes, of an aggregate length of nearly 
eighteen miles, additions being contemplate! which will 
increase the mileage by nearly one-third. Lead is used 
in preference to iror, an experience of twenty-one years 
having shown that, with felt message-holders or carriers 
there is no abrasion of the metal—which, however be- 
comes highly polished—and that the needed closeness of 
joints does not appreciably suffer by constant wear. In 
the case of two tubes, each 2610 yards long, put down 
some years since, iron was used experimentally, but rust 
almost immediately set in, and the carriers used were 
rapidly worn out by the undue friction. In Paris, iron is 
successfully used, the difference being probably due to 
the careful cooling to which the air is subjected before it 
enters the tubes (in London it is taken warm direct from 
the pumps), and to the use of having carriers of iron cov- 
ered with leather, which by constant friction renders 
rust impossible. 

Two and a quarter inches in diameter has been set- 
tled upon as the most serviceable size for the tubes, this 


being large enough to carry any reasonable traffic with 


| sufficient speed, and yet not so large as to require a cost- 


ly volume of air for driving. The difference between 


| ° ° ° ° . 
| the Paris and London carriers, in point of weight, is 


the former of iron and leather, 


| weigh over a pound ; the latter, of gutta percha, covered 


with felt, weigh but two and three-quarters ounces; yet 
| the speed, under the same pressure, is almost equal. 
The danger to which such a system as this seems pe- 
culiarly liable is the jamming of the carrier and the con- 
sequent obstruction of the tubes ; but such accidents are 
rare. 


In London it has never been found necessary to 
| open a lead tube, except in case of bad construction or 
of external injury caused by workmen. Now and then 
| a carrier does get “stuck,” but the application of hydrau- 
| lic pressure to the tube quickly closes it. It is because 
| of this contingency that carriers of fragile construction 


are used in the London service; for all exigencies of or- 


dinary use they are quite strong enough, yet they are suf- 
ficiently frail to break under hydraulic pressure when a 
*‘ jam” has taken place, and so free the obstructed tube 
The speed of the carrier is, of course, far below that of 

| electricity, but as no time is lost in signalling at the start- 
| ing point and transcribing at the receiving end, a ten- 
word message can be sent ten miles more quickly by the 

| pneumatic even with two breaks in the line—than by the 
electric telegraph. With every added ten miles the time 
saved by using the tube instead of the wire is obviously 
increased. In poimt of economy, pneumatic is far ahead 
| of electric telegraph. During the past year the total ex- 
pense of the former in London was barely two-thirds of 
the amount which would have been required to pay the 

| salaries alone of the clerks needed under the latter, irre- 
spective of the cost of wires and instruments. Altogeth- 

| er, for local purposes, the new seems to be far preterable 
to the old system, its use obviating all questions as to the 
right or unright of companies to erect poles in the city 
streets, while it assures the rapid transmission of letters 


| 
, : 
from point to point at a low rate of carriage. 





The Evil of Fatty Water in Boilers. 

In studying the case of some boilers in a Belgian man- 
ufacturing establishment it was found that, if the feed- 
| water contained oily or fatty matter, the iron of the boil- 
ers would be eaten away with great rapidity, and the 
| only remedy was to put soda or potash in the water. 
| This saponified the fat. The boilers in question were 
perfectly new, but leaked dangerously within three weeks, 
rivets being broken and plates eaten. At one time ex- 
| plosions took place which threatened to unseat the boil- 
ers. After an examination and trials, which lasted for 
severa! months and cost in one works $2,000 and in the 
other $13,000, it was discovered that there was fatty 


‘matter in the residue left by evaporation of the boiler 
water, the waste steam being condensed in the feed-tank, 
| and bringing over oil from the cylinder. This formed 
| a fatty salt with the lime of the feed-water which covered 
the plates with a most tenacious crust. 
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HYDRAULIC FORMULAE. 


A recent number of the Eugineering contains an ar- 
ticle upon hydraulic experiments which presents a very 
accurate picture of the difficulties which beset an engineer | 
when he attempts to carefully determine the flow of wa- | 
ter through a canal of definite section and fall. We have 
seen some examples computed by different formulae and 


the results are extremely discordant. Each formula de- 


duced from a certain number of experiments supposes 


that all the attending circumstances are the same in any | 


case to which it is to be applied. Hence in our example 


one formula will give an approximately correct result, | 


and in another case another. The engineer is therefore | 
obliged to recall the original experiments from which the 


constants were derived, in order to select the set which 


correspond most nearly with the problem in hand. He 
then meets the difficulty that most of the experiments | 
were carried out upon a much smaller scale than he pro- | 
poses to use, and that consequently few of them are of 
much practical value. Upon a careful examination he | 
will also find that one writer has copied from another, and 
that recent editions give only the feeble light derived | 
from the knowledge of years ago. 

The paper cited above puts the matter in an aspect 
which would be amusing if it were not rather dishearten- | 
ing to an engineer who wishes to make hydraulic calcu- 
lations. He “may fora long time remain in a happy | 


state of ignorance concerning the present state of the 
science, but sooner or later, when dealing with some ac- 
tual or hypothetical case, the truth bursts upon him that 
the results given by the formulae of one cherished au- | 
thority are entirely at variance with those derived from a 
no less venerated master, and that in short the multi- | 
plicity of his results is only limited by the number of his 
references.” 

The writer instances Neville’s tables for the flow of wa- | 
ter in canals, and these are found to be derived from Du 


Buat, who published his conclusions in 1785, based in 
some instances on experiments of 1732. ‘“* He may pos- 
sibly infer that deductions which have thus held their | 
ground for upwards of a century must necessarily be | 
sound and trustworthy, but of course the inference would 
Actual construction based on Du 
buat has proved him wrong. In practically the same 
category may be put the authority of Prony, Eytelwein, 
D’Aubuisson, Beardmore, Downing, Box, &c. 


be entirely wrong.” 


Of late years more carefully devised experiments, ona 
scale approaching the requirements of actual practice. 


| results of which must be that all these materials can be 


| well as increasing their safety, and also making the pro- | 
| duction of materials a matter of scientific synthesis rath- 


| arranged for the construction of some large iron and steel 
| columns and girders for tests; that it has availed itself | 
| of the results of a series of tests of wrought iron, espec- 


| ments. 
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have been carried out. D’Arcy and Bazin have experi- | 
mented upon the flow of water in canals and rivers. | 
Captain Cunningham, of the Roorkee Engineering Col- 


| lege, India, has inaugurated a series of experiments upon | 
| aqueducts and irrigation canals. The work of Messrs. | 


Humphreys & Abbott upon the Mississippi need not be 
enlarged upon to make American engineers appreciate its | 
value. In another direction we have the careful series of 
experiments upon the flow of water over weirs and 
through short rectangular canals, by James B. Francis, 
C. E. published in the Lowell Hydraulic Experiments. 
We were moved to these remarks by reading the re- 


cent valuable addition to our hydraulic data in the paper 
of Theodore G. Ellis, C. E., on hydraulic experiments | 
with large apertures, at Holyoke, Mass., for which the | 
American Society of Civil Engineers has awarded him | 
the Norman medal, and which is published in the Feb- 
ruary number of the Transactions of this Society. The 
apertures were 2x2 feet, 2x1 feet, 2x4 feet, 2 feet diame- 
ter circular, 1 foot square, 1 foot diameter circular, and 
6 inches diameter circular. The heads on centre of ori- 
fice ranged from a few inches up to in some cases about 
18% feet and the experiments numbered 74. The flow 
was measured over a weir, the leakage was carefully tak- 


en account of and the series of experiments were carried 

through with great care. All the results are tabulated | 

and the coefficient of discharge is given for each case. 
The paper makes a valuable addition to our knowl- | 


| edge on this subject and we hope yet to see it accessible 


to the profession at large. 


TESTS OF AMERICAN IRON AND STEEL. 
The commission appointed to carry out the above tests 
has been diligently at work during the past few months. | 
An informal statement of the progress made has been 
published by the American Society of Civil Engineers, 
and an appeal is made to its members to aid in procuring 
a further appropriation by bringing the matter to the at- 
tention of those members of Congress with whom they | 
may be acquainted, Engineers are all equally concerned | 
in having this investigation carried to a successful issue, 


| and we have already, in No. 3 of the News, for the cur- 


rent year, expressed our cordial endorsement. If any 
of our readers find it in their power to promote this ob- 
ject, we trust they will do so. 

We append the conclusions and resolutions from the 
memorial of the Board of Direction of the Society. 


Ist. That the 400-tons testing machine ordered [by 
the Board and now nearly three-fourths completed, has 
been built under extraordinarily close inspection, and is 
remarkably well built, both as to material and workman- 
ship. 

2d. That even without the use of this testing ma- 
chine, the Board has accomplished a large amount of 
useful work, viz :—The establishment of a chemical lab- 
oratory and the engagement of an experienced chemist , 
the arrangement of a comprehensive series of compara- 
tive chemical and physical tests and the already complet- 
ed analyses and preparation of specimens for test from a 
large number of irons and steels containing different 
hardening and toughening ingredients ; also the prepara- 
tion of a complete series of specimens of the various 
bronzes, a number of which has been submitted to anal- | 
ysis and to a part of the necessary mechanical tests—the 


more closely adapted to the large variety of stresses they 
will have to bear in use, thus avoiding the present excess | 
of material and cheapening structures and machinery as | 


er than a trade secret ; that the Board has collected and 
classified a mass of information about the useful work 
done elsewhere in testing metals; that it has commenced 
a comprehensive series of experiments on tool-steels, and | 


ially in the form of chain-cables, previously undertaken | 
by one of its members for the Navy Department, and 
has commenced more comprehensively carrying out these 
experiments and completing their usefulness by means of 
chemical analysis; and that it has prepared as far as its 
means will allow, to undertake tests in other depart- 





3d. That the character of the experiments under- 
taken and proposed by the Board is judicious and com- | 
prehensive, and if carried out on these plans will be of | 
great value to engineers, constructors, producers of con- | 
structive materials, and the public at large. 
4th. That the information derived from these exper- 
| iments should be of the first and greatest value to the 
| Government directly, in its own constructions of vessels, 
| engines, boilers, cannon, armor-plates, light-houses, etc. 
5th. That in order to carry out comprehensively use- 
ful results, the series of tests already undertaken, the 
Board will require a considerable sum of money, chiefly 
to increase its chemical department and to pay for mate- 
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rial to be tested, and for the manufacture of such new 
shapes and compounds as current tests may prove it de- 
sirable to experiment upon. 

Theretore it is Resolved: That the Board of Direc. 
tion of the American Society of Civil Engineers respect. 
fully petitions the honorable Senate and House of Rep. 
resentatives in Congress assembled, to grant to the 
United States Board appointed to test iron, steel and 
other metals, the sum of ify thousand dollars, to be ex. 
pended in carrying out the investigations of the Board, 
as explained in its various printed circulars. 





In the paper on “The Construction of a Masonry 
Dam,” the author, J. James R. Croes, C. E., was award. 
the Norman Medal of the American Society of Civil En- 
gineers, for 1874, the Board of Censors to award the 
prize being J. W. Adams, President of the Society; F. 
A. P. Barnard, President of Columbia College and Brevet 
Major General J. G. Barnard, U.S. A. 





SPECIAL NOTICE. 

Copies of volume One of this journal are constantly in 
demand, and any parties who have the complete volume 
and wish to sell or exchange for volumes 2 or 3, will 
please to communicate the fact to the publisher. Num- 
bers 2 and 7, volume 3 are still wanted and one month’; 
subscription will be given for either. 





CORRESPONDENCE. 

In ENGINEERING NEws of March 4th we find a dia- 
gram of Sec. 13 and 14, T. 3.,S. R., 15 W., Van Buren 
Co., Michigan. The N. E. &% of S. E. & Sec. 24 was 
sold for 47.25 acres and the S. E. & of N. E. & for 64.- 
25 and the line between the one-fourths placed where i: 
would be if there was no lake on the section, and there 
is where it should be now. The 2% acres on Sec. 13 is 
not known, and was not sold; it belongs to the Govern- 
ment and to get a title it must be surveyed on the prin- 
ciple of an island and the uncovered beds of lakes. 
What Mr. A. J. Pierce means by measuring off the firs: 
and second 4o acres I do not understand. We are not 
accountable for the contents, no surveyor can legally di- 
vide a section into 8 or 16 equal parts, and if a diagram 
should show that to be the case, the survey would be 
pronounced a frand. In a practice of over 50 years | 
have never seen it done. S. PETTIBONE. 

Ann Arbor, March 30th. 


EDITOR ENGINEERING NEWs —I send the following 
problem in practical City Surveying in order to ascertain 
the theory of such a survey in other cities : 

A deed describes the north line of certain lot as 
“commencing at a point on the east side of ‘A’ stree: 
100 feet north of ‘ B’ street, and extending eastwardly 
parallel with ‘ B’ street, and through the center of a par- 
ty wall, of the house now standing on said lot, 100 feet 
to an alley, etc. ;” now upon surveying the line as thus 
described, it was ascertained that the line of the cente: 
of the said wall, produced west to the street, is distant 
only 97.50 feet from “B” street, and produced east to 
the alley is distant 103 feet from “ B” street. , 

Will the call for a parallel line with “B” street hold 
or must the centre of the wall be regarded as the line? 

Cincinnati, April 11, 1876. Ge WC. 


—_— 
TORONTO CORRESPONDENCE. 


DEAR NEws—In contributing to ENGINEERING NEWS 
an occasional communication, your Toronto correspon- 





| dent begs to say that he claims little or no originality ; 


his chief object being to note for the information of your 


| readers, in the course of journeys in various parts of the 


Province, and to glean from leading newspapers,the con- 
dition and progress of the public works, railways, sur- 
veys, manufactures, mines, &c. of this country, hoping 
that such information in a condensed form, though it 
may not be entirely new, may yet be found useful for ref- 
erence, to Canadian engineers, contractors and others, 
while at the same time not wholly devoid of interest to 
the same classes in the United States. He is actuated, 
also, by a desire to see the NEws, edited and published 
as itis by a Canadian engineer, longresident in the 
neighboring Republic, recognised on both sides of the 
lines as an international journal, having for its object the 


| promotion of the material prosperity of both countries; 
thereby strengthening those friendly relations which al- 
ready do, and should, exist between the kindred people. 

A few days since, at Ottawa, Prof. MacCoun of Belle- 
ville, the Government botanist who traveled across the 
Continent through British America, in 1872, with Mr 
Sanford Fleming, Chief Engineer of the C. P. R., made 
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avery interesting statement before the Immigration and | 
Colonization Committee of the House of Commons. He 
showed that the average summer temperature in the 
Peace River country was only two degrees below that of 
Halifax. Coal was found all along the east side of the 
Rocky Mountains 200 miles from the base of that range. | 
Seams or beds of pure gypsum, from ten to fifteen feet | 
thick, extend along the banks of Peace River for twenty 
miles. At Salt River the Hudson Bay Company’s em- 
ployees shovel from the ground, salt which is used by the 
people of the country: coal and iron ore were also to be 
found there. “ Tar Springs” were found through a dis- | 
trict of 100 miles. The rivers and lakes are teeming with 
the finest fish and covered by clouds of water fowls in 
the season. He estimates 250,000,000 of acres of land 
in our North-west Territory, east of the Rocky Moun- 
tains, nearly all of which is arable and capable of sup- 
porting untold millions of people. A railway can easily 
be constructed from Red River to the Rocky Mountains 
and, he says, there would be no greater difficulty in oper- 
ating a railway through the north-west in winter than in 
the eastern portions of the Dominion; and that the grad- 


ing from Winnipeg to a point aconsiderable distance into 
British Columbia would not be so heavy as that on the 
Grand Trunk. He suggests that if a belt of forest were 
planted along the American frontier there would be no 
grasshopper plague north of that. 

A project for the construction of water-works in 
the town of Brockville, on the St. Lawrence, is on foot. | 
From St. John, New Brunswick, we learn that the 
contract for building the Grand Southern Railway from | 
St. John to Calais has been given to Henry Blanchard | 
and his associates of Boston; operations to commence by 


the middle of May next, and to be completed by July, 
1878. 

The Ontario Car Works, London, employing a large 
number of men are likely to be re-opened in a few days. 


And the Canadian Furniture Company, of Bowmanville, 
have recently re-opened their extensive factory which had | 
for some time been closed. Manufactures generally, | 
though still dull enough, shew marked signs of improve- | 
ment. Money is now more easy with us than it has been | 
and on the whole we have grounds for the hope that in 
Canada we have seen the worst of the ‘‘hard times.” 
In the Nova Scotia Assembly the Attorney General | 
has introduced a bill to encourage the building of a rail- 
way from New Glasgow to the straits of Canso, a steam 
ferry across the Straits to the Breton side and a railway 
thence to a point on Bras d'Or Lake; any company un- 
dertaking same to have a subsidy of $8,000 per mile, to- 
gether with the present railway from Truro to New Glas- 
gow, which the Dominion Government have promised to 
hand over. If no offer is received within the three 
months from the passage of the act, then the Govern- 
ment isempowered to contract for the construction of a 
line to the Sraits of Canso only, and allow the same rate 
of subsidy, CANADENSIS, 
Toronto, April 4th, 1876. 





Chicago Chapter of the American Institute of 
Architects. 


Proceedings of the Regular Meeting held Thursday, 
April 7th, 1876, at the Tremont House Club Rooms, 
at 2 o'clock, P. M. 

The meeting was called to order by the President Mr. 
P. B. Wight, and the minutes of the last meeting were 
read and approved. The proposed amendments to the 
Ry Laws relative to fees of Junior Members was on mo- 
tion postponed. 

Mr. James R. Willett read the following paper before 
the Chapter, entitled} 

“AN UNUSUAL CHIMNEY.” 


In 1869 I was called upon to build a boiler house and 
smoke stack under somewhat peculiar circumstances, so 
far as the chimney was concerned, and as I have never 
known of just such a case I have thought it proper to 
narrate it. 

The work was for the water works at Nashville, Ten- 
nessee, the boiler house was at the foot of a steep bluff 
on a narrow beach of new made ground between the 
bluff and the Cumberland River. The bluff was about 
go feet high (I speak from memory) above the beach and 
the beach just above high water mark. The bluff made 
an angle of about 30 degrees with the vertical. Wrought 
iron chimneys had been in use but as they rusted out 


ne CC LC 


| about 6 feet diameter. 


gineer, assisted by Phineas Ball, C. E. of Worcester and 


means of a Cornish pumping engine force the water in- 


C. E. made other surveys and reported so strongly in fa- 
vor of obtaining water by gravitation from Lynde Brook 


ENGINEERING NEWS. 


rapidly they were expensive, besides they did not reach 
the top of the bluff so that when the wind blew in cer- 
tain directions they would not draw. 

An ordinary vertical brick smoke stack of sufficient 


| height would of course have solved the problem but it 


would have been expensive by necessitating going below 
the river water line for the foundation if the stack was 
kept away from the bluff, and at all events having to 


| blast the bluff to a considerable extent to build up scaf- 


folding and to hoist materials under difficulty, such as 
all know who have built high and detached chimneys. 

It occurred to me that it might be economy to utilize 
the bluff itself. I therefore built a brick flue laid in ce- 
ment, up the face of the bluff, making two or three slight 
bends in it (zig-zag fashion) so as to avoid putting the 
pressure on one point, taking advantages of the natural 
face of the bluff to obtain adequate support. Water was 
seeping out of the bluff and it required care to prevent it 
from finding its way into the chimney, but by cutting a 
shallow channel, putting in dry stone and covering this 
with cement concrete, we succeeded in keeping the wa- 
ter out. When this flue reached the top of the bluff it 
entered a vertical stack 4o feet high thus getting a stack 
about 130 high. 

The cross section of the flue was a very slightly point- 
ed brick arch 8 inches thick, almost a semi-circle of 
The flue laid against the bluff 
and was supported at the bends by abutting against 
rocky points of the bluff. The channel cut was shallow, 
not more than 18 inches deep and often much less, de- 
pending on the varying face of the bluff, so that the flue 
stood out for the most part beyond the face of the bluff. 


| The flue proved to be an entire success and its cost was 


comparatively small. 

The Secretary then read communications, received from 
the New York Chapter of the American Institute of Ar- 
chitects, consisting of reports of two special meetings of 


| said Chapter, called to obtain an expression of opinion, 


as tothe controversy between the Architects of New 
York State Capitol and the Advisory Board of Archi- 
tects engaged by the State Authorities to revise the said 


Architects’ plans. Also, a memorial of the New York 


Chapter addressed “‘To the Senate of the State of New 


York.” Also, a communication from the State Capitol 
Architect, Thomas Fuller addressed “‘To the Hon. Wil- 
liam Dorsheimer, Lieutenant Governor and Chairman of 
the New Capitol Commission.” Also, “A Report of the 
Advisory Board of the Senate.” 

After a general discussion, on motion of Mr. Samuel 
Street the following resolutions were presented and 
adopted, Mr. Willett being excused from voting. 

Resolved: That the several communications from the 
New York Chapter of the American Institute of Archi- 
tects, relative to the controversy between the New York 
State Capitol Architects and the Advisory Board of Ar- } 
chitects, appointed by the State Authorities of New 
York be accepted by this Chapter; and 

Resolved: That this Chapter fully concur with the 
New York Chapter of the American Institute of Archi- 
tects in their expression set forth ina certain memorial 
addressed “To the Senate of the State of New York,” 
and the Secretary of this Chapter be instructed to com- 
municate our endorsement of said memorial to the New 
York Chapter of the American Institute of Architects. 

On motion the Chapter adjourned. 

Henry L. Gay, Secretary. 








The Worcester Water Works. 

In 1854 the city of Worcester employed M. B. Inches | 
C. E. of Boston, to make the necessary surveys and es- 
timates for the water supply of that city. This seems | 
to have been done in a very thorough manner by the En- 


Edward Sawyer, C. E., of Manchester, N. H., and the 
plan recommended was to use Quinsegamond Lake, a 
beautiful sheet of water, noted for its depth and purity, | 
and lying at a convenient distance from the city, and by 


to the pipes for the supply of the people. The cost was 


estimated at $395,000, which includes $232,000 for the | 


distribution. 
This plan was not adopted and in 1863, Phineas Ball, 


that his plans were adopted and he was appointed to 


carry them out. 


January 28th, 1864, the people voted in favor of the 












Lynde Brook Reservoir and Aqueduct Plan by a major- 
ity of 582 and after the necessary legislation on the sub- 
ject, the land purchased, and funds secured, the contracts 
were let; that of the earth work and masonry being tak- 
en by E. B. Walker of Oxford, and for pipe by the New 
Jersey Patent Water and Gas Pipe Co. The Commit- 
tee in their report say: “By the promptness with which 
these contracts were made a very large saving was made 
in the cost of the work. The advance in the prices of 
iron and cement which took place later in the season 
would have increased the cost of the main pipe $30,000.” 
“Like 


all other streams in hilly and rocky country, it is liable 


Of Lynde Brook the Committee, in 1863, say 


after sudden and heavy rains, to swell rapidly, and to 


subside almost as soon. In some seasons during the 
summer months, for days and even weeks together, it is 
entirely dry. During the last summer, for ten days not 
enough water ran in the channel of the brook to be 
measured, and yet during the dryest month, June, it fur- 
nished a daily average of 546,428 gallons. With such a 
supply, and with a reservoir capable of storing 700,000, - 
ooo gallons, filled full as it will be every spring, this does 
not seem to be a very serious objection. The country 
adjacent to and supplying Lynde Brook is so hilly and 
rocky that the rain passes rapidly into the stream. There 
are few or no swamps and little level land to soak it up 
and retain it. The water, instead of being held in the 
ground and furnished by a slow and steady supply, is 
poured at once into the reservoir and made ready for 
use.” 


Mr. Ball's “ 


reservoir on Lynde Brook, in Leicester, and a distribut- 


nroject contemplates building a retaining 


ing reservoir at the same elevation as the present one on 
Chandler Hill, and the laying of so much main pipe as 
shall be necessary to convey the water from the storing 
reservoir to the distributing, and thence along the main 
road to the city, and connect this main with the present 
City Aqueduct at Thomas Street, and then supply from 
the present pipes all which they will be able to distribute 
and lay distributing pipes only so fast-as the public in- 
terests and the income to be derived from the sale of wa- 
ter shall warrant.” 

The outlet of the original collecting reservoir was 143 
feet above the distributing reservoir. Theestimated cost 
was as follows: 





Earthwork of dam and raising road $500 
120 feet, 16 inch waste pipe, at $2.50, yoo 
One 16 inch gate, 133 
Gate house Ss ‘ ‘ a . 925 
Roll way jvtnitdzeneudens ; 275 
Grubbing and clearing ground in basin S00 
Cost of Waite Farm to west side of reservoir S000 
len acres above Waite Farm at $40,.... 400 
POT 04 6 2 0s eaieke aes en . - $16,633 
Total cost, including distribution, $98,536, against 


$242,318 for the plan proposed by Engineer Inches in 
1854. The following is a description of the original dam: 

“The dam is built almos* entirely of earth. Its breadth 
at the lowest part of the filling is 135 feet; its extreme 
length on the top 237 feet; the greatest filling over the 
bed of theoriginal brook is 27 feet; and its width on the 
top, when finished, is to be 25 feet. The inside slope 
next the reservoir has an inclination of two to one and is 
paved with rubble stone over its whole surface. Run- 
ning lengthwise through the dam is a rubble stone spiling 


wall eighteen inches thick, laid in cement. The waste 


pipe is sixteen inches in diameter, and laid upon the or- 
| iginal bed of the stream so as to drain the entire baisin 


flowed. 
“Upon this pipe and also upon the inch outlet pipe 


| have been placed iron gates to control and regulate the 


flow of water. These gates are placed within the main 
structure of the dam, and are reached by circular gate 
chambers made of rubble stone laid in cement. The 
earth with which the filling has been made is very com- 
pact, and when the entire structure shall be completed, 
as designed, it is believed it will form one of the most 


permanent earth dams to be found in this vicinity.” 





Personal. 

H. C. Lowrie, C, E., was unanimously re-elected City 
Engineer, of Denver, Colorado, by the new Common 
Council of that city, on Thursday evening the 6th inst. 
The Denver Daily Tribune says: “This is as it 
should be. The office is one of the most important in 
the gift of the Council, and so long as it is filled by a 
competent and popular officer, as has been the case dur- 
ing the past term, no change is called for.” 












































































































































Railroad News. 





























































Marietta. 

It is proposed to build a narrow gauge railroad from | 
Winthrop Junction, Mass. on the Boston, Revere Branch | 
& Lynn road, through Everett and Chelsea to Malden, 
four miles. 


The Ohio Short Line Railroad Company has filed ar- 
ticles of association for the building of a road from Mill- 
brook, O., westward to the Indiana Stateline, The cap- 
ita] stock is fixed at $200,000. 


Articles of incorporation of the Cleveland and South- 
eastern Mineral railway Company have been filed. The 
road is to extend from Cleveland to Bowerstown, go 
miles southward. Capital stock $500,000. 


A narrow gauge project of some magnitude is in con- 
templation, being nothing less than a road from St. Louis 
to the sea board via Toledo. A meeting was held in In- 
dianapolis on Thursday, April 6, and the Indiana divis- 
ion of the contemplated Company was organized with S. 
C, Wilson as President. 


The Lake Superior & Mississippi railroad Co are con- | 


templating building a short line the coming summer, con- 


necting with their present line, at the junction of the 
Northern Pacific and the above road, 24 miles west of | 
Duluth, and running directly north for a distance of five 
and one quarter miles, to a point on the St. Louis river 
above the “ Knife Falls.” This short road will open up 


an area of about 500,000 acres of the best pine lands in 
the State, that is now entirely unavailable, except it be | 
reached by a similar line, the St. Louis river (below that 
point) being too rapid to “ drive logs.” It is understood 
that several lumber dealers of Williamsport, Pa., are in- 
terested in the building of the above line, and if it is built | 


| 
| 
| 


we may look for unusual activity in the lumber business 


in that locality. 





Contractors’ Intelligence. 

The masonry for the new iron bridge at Le Seuer, 
Minnesota, is completed. 

The new bridge across the Mississippi at Brainerd, 
Minnesota, is completed. 

The contract for building the new Court House at 
Sioux City, Iowa, has been awarded to Hedges Broth- 
ers, of that place, for $74,700. 

A petition has been presented to the Board of Super- 
visors of Des Moines county, Iowa, for the construction 
of a bridge over Dry Branch in Burlington township. 


The Muscatine, lowa, Water Works have been com- 


tem. 


The contract for the erection of the Pennsylvania State 
Building on the Centennial grounds has been awarded to 
Messrs. Peters & Burger, who are now constructing the 
arinexe to the Art Gallery, and also the Pennsylvania Ed- 
ucational Hall. 


one year from the 6th of May next, were opened April 5, 
and were as follows: D. R. Smith .500 mills per square 


pleted, and were publicly tested last Wednesday. The | 
works cost about $75,000, and are on the reservoir sys- | 


The bids for sweeping and cleaning the streets and av- | 
enues in the cities of Washington and Georgetown for | 


There is talk of building a road from Zanesville down | pleted a combination bridge for the L.S. & M. railroad | the , 
to the Valley of the Muskingum river to McConnells- | Co. across the St, Louis river, in Minnesota, of 150 foot | River at the point known as “Sutton’s Ford.” Plans and speci- 
ville, a distance of 25 miles, and possibly trom thence to | span ; it takes the place of a “ Howe truss”. 





yard, and retain sweepings ; L. P. Wright .449 mills; H. 













.£26 mills, and remove sweepings where directed; H. 
Murray .§55 mills; A. Gleason 433 mills. 


Earnshaw-& Gobel, of this city, have received the con- 
tract for constructing the stand pipe and tower for the 


upon a pile and concrete foundation and will be two 


stone, and the remainder of faced brick with cut stone 


Murray .526 mills ; A Gleason .432 mills. D. R. Smith | April 29th 1876, at 12 o’clock M., for repairing the Superstructure 


Chicago (West side) pumping works, and commenced | 
making the excavations last Monday. It will be built | 


hundred feet in height, the first fifty feet being built of | 


| city o 












trimmings. The entire cost will be about $22,000. 


turnishing the entire steam heating apparatus, gas fitting 
and plumbing of the new building, for the State Insti- 
tute for Feeble Minded Children, at Lincoln, Il, at the 
price of $30,000. They have recently shipped there ten 
car loads of material forthe work. The same parties also 
have the contract for furnishing the steam works for the 





new Cook County Hospital in this city, the cost being 





about $5,000. 





Jchn Davis & Co., of this city, have the contract for | 


April 15, 1876. 
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Notice is hereby given that the Commissioners of Grant Coun- 
ty State of Indiana, will, on Friday, the sth day of May, 1876 let 
¢ contract for the building of a bridge across the Mississinewa 


The Detroit Bridge and Iron Works have lately com- 





| fications on file in my office. By order of Board. Jos. W. Stout 
Auditor Grant Co. Marion, Ul. , 


Proposals will be received by the Board of Commissioners of 
Monroe County, Indiana, at the Auditor's office, at Bloomington 
until 1 o’clock, Wednesday, April 26th, for the building of stone 
: 2 lee abutments for bridge, and iron fence around the court-house 
bridge over Salt creek, in York, Du Page county, Ills., | square, Plans and specifications can be seen at the Auditor’s of- 


The Eureka Bridge and Iron Co., of Chicago, have 
taken the contract for building an 80 feet span, iron 


| to be completed early in June. Prior to its organization | *¢¢- Cash payments. James F. Manley, Auditor Monroe Coun. 


| &- 
the firm composing this company, constructed, in the | 


season of 1875, eleven iron bridges in a single county in | 
northern Towa. 


City Commissioners’ Office, | 

Baltimore, March 30, 1876. { 
Proposals, plans and specifications will be received at this of. 
fice until Thursday, 27th April, at 12 M., for furnishing the ma- 
b terials, for and construction of an iron trussed bridge over Jones 
Clark & Rafien, of the &tna Iron Works, are furnish- | Falls on the line of John Street. The bridge to be composed of 


: - « : of 4 trusses’ The outside lines to be 8 feet from center of truss 
ing the cast and wrought iron work, J. W. Atkinson the to the line of sidewalk; the intermediate lines to be 16 feet, 8 in- 


galvanized iron cornices, slate work &c., and Jacob B ches from center to center. The horizontal bracing to consist of 
: _— . * . cross struts and diagonal rods, at top and bottom cords. Lenyth 


Hepp the general wood work for a large new business _ between masonry, 136 feet ; depth of truss, 18 feet ; width of 
i Ei ed j . E.S.Y 5 & roadway, 40 feet; width of sidewalks (each) 13 feet; whole width 
block in Elko, Nevada, belonging to E. 8, Yates & Co., | of bridge from out to out, 66 feet. For full particulars see Balti- 


and J. S. Mahugh. The several contracts were let mor Gozvtl Aprlis. | N. M Ordinance 43 of March 17s 

' i “ es 2 shi : inserte n C act 4 P part 

th rough Ben. J. Bartlett, Architect, of this city. The thereof, to be secured by the bond given, that the contractor con 

. : a lata h 7 have the work for said bridges done at the city of Baltimore, )y 

portions manufactured in this city have been fitted to mechanics and workmen who are citizens of Baltimore city, and 

iain ee eal ‘ x the work to be done, and all the materials that can be furnishod 

place previous to shipment, to avoid as much as possible by, Baitimore contractors.” John E, Toole, Clerk to City Com. 
the high prices and unskilled labor at Elko. The work | missioners. 


was contracted for in Chicago after an investigation of BUILDINGS. 
Proposals will be received by me for the building of a School 
| House, in York Township, Tama County, Iowa, until Monday, 
May !._ The specifications can be seen at my office one half mile 
The bids put in for the Green River bridge on the | west of Redman. Amos Rogers, Irving, Iowa, Secretary of 


; | School District. 
Troy & Greenfield Railroad, recently let, were as follows : 


prices in San Francisco and a comparison of respective 
freight charges. 





ens for the erection of a School House in the Indepen- 


| Keystone Bridge Company, Pittsburg..........--..++++++ $49,950 | dent District of Flint River ‘Township, County of Des Moines, 
Boller & Bender, New York... 0.0... .cceseeeeeeeeeee eens 49,99 | State of Iowa, will be received by the undersigned, at his office, 
Kellogg Bridge Company, Buffalo............. .-+++++- - $1,100 | in said school district, until the 29th day of April, at 1 o'clock v. 
Watson Manufacturing Company, ee 51,499 | wm. John H. Sudbrack, Secretary of the Board of Directors. 
American Bridge Company, Chicago. ..........-. 0 ..++++ 52,250 e . 
Delaware Bridge Company, New Fork sata iecaiukhm tncaas ence 52,915 | _ Proposals for the erection of a School House, in Sub-District 


A. D. Briggs & Ca., Springficld...........5...2..0000 53,712 | No. 10 in the District Township of Beaver, County of Butler and 

Pheenixville Bridge Company...............00-000005 . 62,970 | State of Iowa, will be received by the undersigned, at his resi- 

Metropolitan Bridge Company.............-+-+++++eeeee% 71,000 | dence, in said township, where plans and specifications may be 

NN SIN CIN, o6nco50ccusescascewncotsenes 78,731 | seen until Saturday, April 22d at 1 o'clock Pp. mM. P, Wood, Sué- 
The above were all for pin-connected bridges. For a seamed 


riveted lattice bridge three bids were submitted as follows: 





Proposals will be received by the undersigned, Trustee of 
Green township, Morgan County, Ind., until the 1st day of May 


| Leighton Bridge Works, Rochester...............0-00005 $46,285 | for the purpose of erecting a Brick School House in said town- 
| Wineuse Brldve Works, Wah. .... <5 6. cccesssicsesenceccs 48,543 | ship, according to specifications now inhis posession, Terms of 
Delaware Bridge Works, continuous girder.............. 48,200 | payments made known on application. W. C, Cain, Martinsville 


The bridge is to be a three-truss, double-track, deck | 77™*#¢ of Green Township. 


: ‘ 5. Proposals will be received until Saturday, April 22d, at the of- 
bridge, with three spans of 155 feet each, and two of 50 | fice of the Secretary of Independent School istrict of Center 
feet each, 565 feet longin all. The floor system will con- | Junction, Jones County, Iowa, for building and completing a 

; F 4 ‘ school house in said district. Plans and specifications can be 
sist of iron cross bearers at panel points and seven lines | seen at the office of the Secretary, at Center Junction. J. C. 
of iron stringers. The contract was awarded to the | Houser Secretary, Center Junction, 


. 7 . . Proposals will be received until the'1st of May by the Secre- 
Keystone Bridge Company.—Railroad Gazette, tery of Learel Hil lodependont Scheel shsteteh, Gecentiold town- 
: é . . . | Ship, (P.O. address Martelle,) for building and completing a 
The following bids were submitted for a bridge lately | school house in said district. Plans and specifications can be 
let at Hoosac Junction, on the Troy & Boston road. The | — go ~ <a on Iowa, and at Dr. Belden’s 

s ; store, Martelle. S.C. Kemp, Secretary. 
bridge is of two spans, 117 feet each, on a skew of 45 | Martelle, March 29, 1876. » 7 


degrees. The specifications were for a load of 3,000 Tbs Proposals will be received for the erection of a Court House at 


. . ; : | Center City, in the County of Chisago, Minn., in strict compli- 
per running foot, single track, and three forms of bridge ance with the plans and specifications made by and signed cr 


were bid for, single track, two-truss double track and | L. Gray,” adopted by the Board of County Commissioners of the 
said county, now on file at the County Auditor’s office, until the 


the three-truss double track. The four first bids were for | ,sth day of April. The beliding te be completed on or before 
a pin-connected bridge, the last three for a riveted lattice: | the 10th day of October. Otto Wallmark, County Auditor. 


Single Two-truss Three-truss Proposals for the erection of a School House in Sub-District 
track. double-track. double-tr’ck | No. 2, and one School House in Sub-District No. 6, in the town- 


| Pheenixville Bridge Works. ..$13,000 Dee eshees ship of Cedar, in the county of Mitchell, and state of Iowa, will 
Keystone Bridge Works...... 12,688 19,764 $17,812 | be received by James vee in Sub-District No. 2, and Ole O. 
Boller & Bender..............+ 9,400 17,900 15,500 | Haugerud in Sub-District No. 6, until 1 o’clock Pp. M. on Saturday 
Kellogg Bridge Works........ 8,g00 Wee. mentee the 6th day of May. Plans and specifications will be seen at Jas. 
Niagara Bridge Works. ...... 8,873 17,124 15,109 | Temple’s and Ole O, Haugerud at Osage, Iowa. By order of the 
Delaware Bridge Works...... 7,875 15,487 14,175 | Board of Directors. 
Leighton Bridge Works...... 8,200 15,125 14,000 


- c There will be offered for sale on Saturday, the 22d day of April 
The contract was awarded to the Leighton Bridge | to the lowest responsible bidder, the contract for the erection of a 

. : id Th _ | school house in sub-district No. 3 (Fairview) in the district town- 
Works for a three-truss bridge at $14,000, € very | ship of Squaw, Warren County, Iowa, Sale to begin at 2 oclock 


. . , : : ;.| Sharp. Plans and specifications can be seen at the office of the 
great discrepancy betw een the bids are noticeable, especi county superintendent and at the residence of Samuel Gregg, in 
ally in the single track bids, the highest being nearly 66 | 


| district No. 3. The foundation will be sold separate. By order 
per cent greater than the lowest aftetinend Gasslte | of the Board of Sub Directors. Sam’l. Gregg, President. 


The State House Commissioners will receive proposals 
until noon of May 4th, 1876, to furnish in place, complete, 
the metallic cornices, caps and covering of the up dome, in- 
cluding the lantern, and the ornamentation of the Sissel roof, 


Proposals for Contracts. 


BRIDGES turrets and dome. Separate bids will be received : first, for the 
: we : roofing and cornice work; second, for the ornamentation. The 
Commissioners’ Office, plans and specifications of said work may be seen, and printed 


s Cincinnati, Hamilton Co. O. { specifications will be furnished, on application at the office of A. 

Sealed proposals will be received at this office until Saturday, | i. Plesseand, Acting Architect, in the new State House. Jacob 

Bunn, John 'T. Stuart, Jas. H. Beveridge, Commissioners. 
Springfield, Ill., April 3d 1876. 


Office of the Board of Co. Commissioners, 


of the California Bridge over the Little Miarm River, on the Cal- 
iforma and New Richmond Turnpike, between Spencer and An- 
derson townships. Specifications can be seen at this office. Jos. ‘ r 
B. Humphreys, Audiior. Sweetwater Co., Green River, Wyo. 
: Ss : : - March 31st, 1876. 
The Supervisors of the town of Milton will receive — Sealed proposals will be received by the County Commussion- 
until Friday, April 28, at 12 o’clock M., for building a bridge in | ers of Sweetwater Co., Wyo. Ter., at the County Clerk’s office, 
Road District No. 2, near J. E. Elias’ mill, on the road from Ros- | Green River City, up to 1 o'clock, P. M., May 1sth, for the fur- 
coe to Mantorville. ‘The materials, with the exception of the iron | nishing of material and building of a Court House and Jail at 
will be furnished on the ground. The mason and carpenters’ | Green River City according to the plans and specifications which 
work will be let separate or together. The specifications may be | can be seen at the County Clerk’s office, Green River City, Wyo. 
seen at the town clerk’s office. J. Cramond, Town Clerk. zee. Bonds will be required in double the amount for the faith- 
. : . . , : 1 performance of the contract. Commissioners reserve the 
Proposals will be received at the County Clerk’s Office, in the | *¥" Pe cans ; a , ; . 
F’Galena, Ii.. on Friday, the a8th day of April, for the | right to reject any or all bids. W.P. Noble, Chairman. A. Mc 


building of a stone bridge near the village of Hanover. Plans | Intosh, Cleré. 


and specifications can be seen at the County Clerk’s Office in the Tenders are invited for the building of a Court House in the 
city of Galena and_at the post office in the village of Hanover. | City of Peoria, for the county of Peoria, Plans and specifica- 
William Howarth, Henry Chapman County Bridge Commission- | tions ave on file in the office of the County Clerk at Peoria. Pro- 


| ers. John L. Phillips, C. N. Hammond, Commissioners for the | posals must be submitted at or before 2 o'clock in the afternoon 


Town of Hanover. of Thursday, 27th day of April, and must be enclosed within 
Commissioners’ Office, } the printed specifications, in an envelope sealed and directed to 
Cincinnati, Hamilton Co. O. { Jno. A. McCoy, Chairman of the Board of Supervisors, Peoria, 
Proposals will be received at this office until Saturday, April | Hlinois, and marked “ Pro Is for Building Peoria County 
29th, 1876, at 12 o'clock M., for masonry for a bridge arcoss Dry | Court House” with the name of the bidder on the envolope. 
Fork of Whitewater on the new county road leading from New | Plans and specifications may also be seen at the office of Wilcox 
Haven to Venice in Crosby township. Specifications con be seen | & Miller Architects of the building, 112 and 114 Randolph Street 
at this office. Also for a Superstructure at the same place, woed | Chicago. The bids will be ope: before the Board f per vis ~ 
or iron, 140 feet clear span and 18 feet clear roadway. Also, for | ors on Thursday, April 27th, at 2 o’clock p. m., to which bidders 
taking down, removing and rebuilding Superstructure on new | are invited, The Board of Supervisors reserve the nght to reject 
abutments. Payments will be made in Hamilton County Bonds | @ny or all proposals. Jno. A. McCoy, Chairman Building Com- 
bearing interest at 7 per cent. Joseph B. Humphrey, Auditor. mittee, 
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April 15, 1876. 
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MISCELLANEOUS. 


Tenders will be received = to noon of Tuesday the 18th April 
instant, for taking up, re-building, re-laying and covering about 
3,600 feet of the 4g inch wooden conduit in the Toronto harbor, 
according to plans and specifications to be seen at the office of the 
Chief Engineer of the Water Commissiou, St. Lawrence Hall, 
Toronto, John Boyd, Secretary. 


Iowa State Agricultural College, 

Ames, Iowa, April 6th. § 
Proposals for putting in steam heating apparatus in the Col 
lege Building —said proposals to include all labor and material 
connected with the putting in of said appara‘us except the engine 
house—will be received by the Secretary of the Board of Trus- 
tees on or prior to May 1st. All bidders are required to furnish 
lans and specifications to accompany each bid. E,W. Stanton, 


Secretary. 
U. S. Court House & Postoffice 
Office of Superintendent, Evansville, Ind. + 
April 4th, 1876. 
Sealed a will be received at this office until 12 M, of the 
agth day of April, for the brick work and stone work required to 


complete the United States Court House and Postoffice, Evans- 
ville, Ind., in accordance with the plans and specifications. Cop- 
ies of drawings, specifications, and any additional information, 
may be had on application to this office. James H. McNeely, 
Superintendent. 


Proposals will be received up to 12 o'clock M., Friday, the 21st 
day of April, for grading and paving the full width of the car- 
riage way of Ottawa Street with boulder stone, together with 
necessary curbing, gutters, crosswalk, etc., from the northeast 
line of lots 17 and 18, Receiver’s Addition to the southerly end of 
the Nicholson pavement on said Ottawa Street. Plans and 
specifications can be seen at the office of the City Civil Engineer. 
G. W. Merrill, City Clerk, Toledo, Ohio. 


The Consumers’ Gas Company of Toronto, Ont., will receive 
tenders until 12 o’clock noon on Friday, the 21st April, tor the 
supply of 11,000 tons (of 2,000 Ths.) of newly mined bituminous 
gas coal, to be delivered in the company’s coal sheds, free of all 
charges between June 1§ and Oct. 1, 1876. The coal to be paid 
for at the Gas Company's weights, “he kind of coal offered 
must be specified. ‘Tenders to be made on a gold basis and ad- 
dressed to the President of the Consumer’s Gas Company, Tor 


onto. W.H. Pearson, Secretary. 
Receiver’s Office, } 
Missouri, Kansas & Texas Railway, » 
Sedalia, Mo, April 4th, 1876." | 
Pre 


—— will be received by the undersigned until April 2oth 


1876, tor building two hundred Standard Box Cars, for the use of | 

For information as to | 
ply to A. A. Gardner, | 
ayments will be made in | 
Wm. Bond, | 


the Missouri, Kansas & Texas Railway. 
specifications, patterns, drawings, &c, ap 
Genera! Superintendent, Sedalia, Mo. P: 
cash on delivery of cars at Hannibal or St. Louis. 
Receiver. 
U.S. Court House & Post Office, ) 
Office of Superintendent, Evansville, Ind. > 
April 3d, 1876.) 
Sealed proposals will be received at this office until 12 M. of the 
agth day of April, for furnishing, delivering, fitting and a. 
in place, the wrought and cast iron work, comprising rolled 
iron beams, &c., in the first (1) and second (2) floors, and the 
cast iron columns, &c., of first story, ail as exhibited on the draw- 
ings, described in the specification, and called for in the schedule. 
Copies of drawings, specifications, schedule, and form of propos- 
al, and additional! information, may be had on application at this 
office. James H. McNeely, Superintendent. 


rhe undersigned is prepared to receive offers trom steamboat 
owners for placing a steamer with good accommodation for pas- 
sengers an freight on the route between Cambeltown and Gaspe 
calling on the principal ports on the Baie de Chaleurs. The In- 
tercolonial Railway is now open between Halifax and St. John, 
and Campbelltown and will be opened throughout from Quebec 
on 1st July next. The steamer will be required to provide proper 
accommodation for the carriage of mails. Applications will be 
received up to Saturday, the 22d April, and they must give a de- 
scription of the steamer and state the terms upon which she will 
be placed on the route, and the proposed rates for passengers and 
freight. C. J. Brydges, General Superintendent Government 
Railways. 

Office Wheeling Gas Works, | 
Aprilfist, 1376. { 

sals for furnishing and delivering in Wheeling, 
Gas Pipe an Special Castings, will be received at this office up 
to April 19th, 18 at 5 o’clock P.M. All bids for furnishing 
pipe to specify the weights and thickness, and must be bid for by 
the foot, the pipe to be cast vertically, and to be of uniform thick 
ness and weight. Bids for special —- to be made by the 
ton. Specifications for same will be furnished at this office, and 
ali bids must state the time of delivery of all the pipe and other 
castings proposed to be furnished, All material furnished to be 
paid for in cash upon the completion of the contrvct, trustees re- 
serving the right to reject any and all bids. The pipe to be fur- 
nished 1s to be No. 1 cast iron gas pipe, and is to of the size 
and quantities ee viz.: 5,000 feet of Sinch cast iron gas 
pipe; 5, feet of 6 inch; 18,00v feet 4 inch; 2,000 3 inch. By or- 
der of the board of trustees. I. L. Maxwell, Secretary Board of 
Trustees. 


Sealed pro 


Proposals will be received at the office of the City Clerk of 
Columbus, Ohio, until Saturday, April 2gth, at 12 o’clock, noon, 
for laying an Asphalt pavement on North High Street, from 
Naghten Street to the north corporation line, in accordance with 
plans and specifications on file in the City Engineer’s office, in 
Columbus. Said pavement will contain PrP yards, more or 
less, and shall be bid for by the square yard. Also, for furnish- 
ing and setting curb on said Nort! High Street. Curb to be not 
less than five inches thick, eighteen inches deep, and three feet 
in length, dressed on top, face and sides, joints to be dressed 
eight inches deep. Curb to be either Berea, Amherst or Sunbury 
stone. Bidders must specify the kind of stone they propose to 
furnish. H. M. Neil, Secretary. 


Proposals will be received until 12 M., on the 20th day of April 
First.—For ventilating the present cells in the Penitentary, at a 
cost not exceeding $3,500 for work, labor, material, &c., accord- 
ing to the plans and specifications submitted by H. P. McDonald 
Architect, on file with the Commissioners of the Sinking Fund. 
Second,—For Plans and specifications for building additional 
cells on the Penitentiary grounds, according to an appropriation 
$25,000 therefor. Plans and specifications may be examined at 
any time prior to the award at the Executive office, Frankfort, 
Ky. Address D. Howard Smith, Secretary. 





0. B. GREEN, Pres. THOS. BURGESS, Sugé. 
Cc. H. ATKINS, Sec. and Treas. 


VULCAN IRON WORKS CO. 


80 to 94 N. Clinton Street, Chicago, Ili. 
I 


Steam Dredges, Steam Shovels, 


STEAM PILE DRIVERS, 
Steam Engines of all kinds. 


Also Mill Gearing, Shafting, Pulleys, Hangers, and General 
Machinery. Make castings of best iron on 
short notiee. 


Jobbing Work Done Promptly. 


| 





| 
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J. W. ATKINSON, 


Slate and Tin Roofing, 


GALVANIZED IRON CORNICE, 


Elevator Buckets, Furnaces, Ranges, 


Registers and Ventilators, 
And all kinds of Jobbing in Sheet Metal. 


313 to 321 So. Clinton St., 
NEAR HARRISON STREET, CHICACO. 


A. KNISELY & CO., 


Slate, Tin and Corrugated Iron 


ROOFE RS. 


Manutacturers of 
Calvanized Iron Cornices, 


Hayes’ Patent Sky-Lights, Elevator Buckets, etc. 
72 and 74 West Monroe St., Chicago. 


HOLLY’S 


IMPROVED WATER WORKS. 


Direct Pumping Plan, 


DISPENSES WITH RESERVOIRS, 


And saves their extravagant cost. Secures by filtration better 
quality of water than the reservoir settling process 
and by variable pressure a more reliable 
supply. Combines also the 


Best Fire Protection 


IN THE WORLD 
Without the use of FIRE ENGINES, and saves their origi- 


nal and annual cost, largely diminishes taxation for fire depart- 
ment expenses, relieves communities of a large per cent paid for 


INSURANCE, 


AND GIVES 


Real Protection to Property. 


| Water Works on this plan have, within the last few years, been 


put in successful operation in nearly seventy 
cities and villages in the United States. 


For information by Descriptive Pamphlet, or otherwise, address 


Holly Manufacturing Co., 


i e-1, tetas ee : LOCKPORT, N.Y. 
J. P. TAYLOR & CO., 
Manufacturers and dealers in 


CRESTINGS, IRON FENCE. 


Copper Weather Vanes, 


STABLE FIxtTuREs, 
And all kinds of 


Ornamental Iron Work 






253 LAKE STREET, 


CHICAGO, ILL. 
Orders by Mail or otherwise promptly attended to, 


” 
TS 


Jail lron Work 





> Webster’s Dicti 


SCOVILLE IRON WORKS, 


21 N. Clinton street, CHICAGO 


H. H. SCOVILLE, Proprietor. 


ANUFACTURES 


STEAM ENGINES, 


Gang Saws and Rubbing Beds, 
Pile Drivers and Hoisting Engines, 
Stamp Mills and Mining Machinery, 
Overhead Travelers and Heavy Derricks, 


Stationary Engines, Shafting, Pulleys, etc. 


Cast Iron Gas and Water Pipe, 
VALVES, HYDRANTS, &c. 


Large or small orders promptly filled at lowest rates, 
T. B. FARRINCTON, 
Manufacturers’ Agent, 
Also Contractor ‘or the construction of Water Works and 


Gas Works complete, or for furnishing and laying pipe, by- 
drants, valves, &c. 


101 Washington Street, Chicago. 


Vallt wisew castes LIDHIS, 


Manulacturing Co., 
Jackson stre-ts, Chicago. 


} 


Northwest corner Clinton an 


— 


WANTED: A copy of the 


LONDON BUILDING NEWS FOR 1874. 
Address, giving terms, W. J., care of the 
News. 

} 


| The Cheapest and Best 


| FRAGMENTS OF SCIENCE, 


Editor ENGINEERING 


SCIENTIFIC PAPER, Fifty 
cents per year. A copy free. 
Springfield, Vermont. 


| HELLER & BRIGHTLY Engineoring and Surveying In- 
struments, 33 N. Seventh si, iladelphia. ane MAR, 
of our “ Ka ° 
ht one- 
. An ordinary Transit Telescope magni from “A 
10 to 12 diameters, our new Transit Telescope (length 
1044 inches, shows objects erect and not inverted) 
magnifies % diameters and will read time on a wateh- 
dial at SKS feet. For description of our new Mining 
‘Transit (weight 5'4 ibs.) and Plummet Lamp, see Vaa 
Nostrand'’s Engineering Magazine, June, 1 
Kxtract from t of Committee of Civ Kags. ap 
— by Franklin Inst. toexamine H. & B.'s new 
[De 1471): “It exhibits several novelties 
ef construction which, in the opinion of the commit- 
tee, render it superior to those now In use, and ia its 


Without decreasing size of any 


ors’ Transit™ we have redu the 






@pinion the deviations which they have made from the 
@ommon styles of Transit are decided improvements.” 


Joun C. Taavrwine, Chairman. Peso wo™ 
Descriptive and Lilustrated Price List sent Post-paid, on Application 


THIS PAPER IS ON FILE WITH 





Where Advertising Contracts can be made. 





PATENTS. 


| Subscribe for the Western Scientific Journal. 


It contains all 


steps necessary to obtain letters patent, decisions of courts on 
patents, and much scientific reading. Only 75 cents per year in 
advance. Address 


| WILSON & MORRIS, 


‘JAS. R. WILLETT, = 
ARCHITECT, 


85 DEARBORN STREET, CHICACO 


ROOM 22. 








onary 


10,000 Words and Meanings not in other Dictionaries. 
3000 Engravings; 1840 Pages Quarto. Price $12. 
FOUR PACES COLORED PLATES. 

“ THE BEST PRACTICAL ENCLISH DICTION- 
ARY EXTANT.”—London Quarterly Review, 
Oct., 1873. 

The sales of Webster’s Dictionaries throughout 
the country are 20 times as large as the sales of 
any other Dictionaries. We will send proof of this 


on application. 

One family of children having WEBSTER’S 
UNABRIDGED, and using it freely, and another 
not having it, the first will become much the most 
intelligent men women. Ask your child’s 
teacher or your minister if it is not so, then buy the 
book and urge your children to use it freely. Pub- 
lished 


C.&4C.MERRIAM,Springfield,Mass. 


ODUM+HOOMSE 
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\. B. Stone, 20 Nassau st.,N. Y., Pres. 
it. A. Rust, Vice Pres. & Gen. Man. 


| Edward Hemberle, t 


W. G. Coolidge, Sey. ¢ 2*eineers. 


Manufacturers and Builders of 


BRIDGES, 


ROOFS, 


Turning-Tables, Pivot Bridges, tron Trestles, Wrought Iron Columns, 


Heavy Castings, General Iron and Foundry 


ork. 


BUILDERS OF 


PNEUMATIC, MASONRY, AND SCREW-PILE 
SUBSTRUCTURES. 


Iron Bridges and Roofs upon the principal Railroads in the United States illustrate designs and 


attest the character and extent of products of Works. 


27" Proposals accompanied by Plans, Specifications and Lithographs, promptly submitted upon 


application, 


WORKS: Cor Egan and Stewart Aves. OFFICE: 21OLaSalle St, cor Adams. 


Address, THE AMERICAN BRIDGE CO., Chicago. - 
For Sale. Pavements. 
Su Pransit- nearly new-—Enyglish make D. D. McBean, 
very cheap. Vaquire at kngineering News Of Room 4, 79 Dearborn street, Chicayo, Il. 


B. KRATZENSTEIN, 

. Arnold & Co.,, 

MATHEMATICAL INSTRUMENT 
MAKER. 


Surveyors’ and Engineers’ Instruments made to | 


Successor to F 


order and repaired, 
157 State Street, Chicago, Ill. 


Formerly 114 Randolph Street. 


Contractors’ Directory. | 
Public Works. 


The American Bridge Co. 


See Advertisement. 


Conro, Carkin & Co., 


4 South Clark Street, Chicago, Il. 


oO. B. Creen, 


178 South Water street, Chicago. 





FitzSimons & Connell, 
100 Washington Street, Chicago, NL. 


Wm. B. Howard, 


Room 16, Metropolitan Block, Chicago. 


J. E. Miller & Co. 


34 South Clark Street, Chicago, NL. | 


Ray & Whitney, 


West end 12th Street Bridge, Chicago, Tl, | 


Steel & McMahon, 


86 LaSaile Street, Chicago, TLL. 


Gas and Water Works. 
T. B. Farrington, 





101 Washington Street, Chicago, IL. 


Roofs, Cornices, &c. 
J. W. Atkinson, 


313 to 321 Clinton street, Chicago. 


A. Knisely & Co., 


72 and 74 W. Monroe street, Chicago. 


Mason Work. 


Barker & Smull, 


148 Madison street, Chicago. 


T. H Bryant, 


Hyde Park, Ill. 
Busse & Sturtevant, 


126 Dearborn street, Chicago. 


D. H. Call, 


47 North Ashland avenue, Chicago. 


T. E. Courtney, 


87 Washington street, Chicago, 





Cox Brothers, 


1939 - Prairie Avenue, Chicago. 


Dameier & Elder, 


Koom 11, 106 sth avenue, Chicago. 
Earnshaw & Cobel, 


164 East Randolph street, Chicago. 


ri Niegelsen and Shields 


Room 51, Major Block, Chicago, 


James C. McBean, 
77 Clark street, Chicago. 


J. B Smith, 

151 Randolph street, Chicago. Ii. 
Asphalt Paving. 
J.L. Fulton & Co., 

174 LaSalle street, Chicago, 
Sewer Pipe Manuf’s. 
Cladding, McBean & Co., 
Lincoln, Placer Co., Cal. 
Bridges. 


The American Bridge Co., me 


See Advertisement. 











Eureka Bridge & Iron Co. 


215 and 217 Lake street, Chicago. 
Wells, French & Co., 
144 Dearborn street, Chicago, Il. 
Railways. 
John H. Cutches, 


84 La Salle Street, Chicago, Il. 





Mowry B. Cole, 


Norwich City, Conn, 
NICKEL & STRASSBERGER, 
ENGINEERING AND SURVEYING 


Instrument Makers. 


128 & 130 Clark st., Chicago. 





Engineers’ : Surveyors’ 
TRANSITS, 
TRANSIT COMPASSES, 

LEVELS, 


LEVELING RODS, 
CHAINS, 


Steel and Metallic Tapes, &c. 


Price lists sent on application. 





I 





IDGE CO. EUREKA BRIDGE and 





D. A. Courter, President. 


MANUFACTURE 


AND IRON ROOF FRAM 


April 15, 1876. 





LE 
A. T. Bates, Secretary. k= t 


E 
ower 


ES, 


Corrugated Iron, lron Roofing, and 
Munson’s Patent Fire Proof Doors and Shutters, 


No. 215 and 217 Lake St., Chicago, III. 





IRON Co. 





LIST OF BOOKS FOR SALE. 


AT THE OFFICE OF 


Engineering News. 


YAVIDSON., 

Linear Drawing and Practical Ge- 
ometry. By Elias A Davidson, 
Lecturer on Engineering and Ar- 
chitectural Drawing in the city of 
I.ondon Middle Class Schools. 
With about 150 illustrations, and 
Six whole page Diagrams of work- 
ing Drawings. Yourteenth 7 hou- 
sand, 128 pp. extra fcap. 8vo. 
Cloth Timp... 2. ccc ccescccccces I 

Orthographic and Tsometrical Pro- 
jection treats of the Projection of 
Plans, Elevations and Sections of 
Solids, and the}Development of 
Surfaces, &c. With about Forty 
whole page Diagrams. Tenth 
Thousand, 128 pp. extra feap. 
8vo. Cloth limp.... ....+--.. I 

Linear Drawing and Projection. The 
Two Volumns in One. Cloth let- 

75 
Building Construction the Elements 
of, and Architectural Drawing, 
130 Illustrations. 128 pp. extra 
fcap. 8vo. Cloth limp....-..... 
Drawings for Carpenters and Join- 
ers. Containing a Description of 
the Construction of each Subject, © 
and the Msthod of Drawing it. 

With elementary Lessons in free- 

hand and Object Drawing. 250 

illustrations and Drawing Copies. 

Extra fcap. 8vo. Cloth......... I 

ractical Prespective. Containing 

Perspective Projection of Simple 

Points, Lines, Planes, and Rect- 

angular Solids; Polygons, Prisms, 

Pyramids; Circles, Cylinders, and 

Arches, &c. With Thirty-six 

double page illustrations. Extra 

tcap 8vo. Cloth.............. I 

Drawing for Machinists and En- 
gineers. Comprising a Complete 

Course of Drawing adapted to 

the requirements of Millwrights 
and Engineers; also a Course of 
Practical Instruction in the Col- 
oring of Mechanical Drawings, 
&c. With 200 Engravings and 
Working Drawings, including 40 
full: page and 6 treble page plates. 
CIOs 6 vals vecasecdutseevees 2 
Drawing for Stonemasons. 
Elementary Lessons in Freehand 
and Object Drawing, and a Con- 
cise History of Masonry. Con- 
tains six double and twenty-five 
single pages of illustrations, adap- 
ted for Drawing Copies. Cloth.1 5 


Model Drawing. Containing the 
Elementary Principles of Drawing 
from Solid Forms, the Method of 
Shading, and Patterns for making 
Drawing Objects in card board. 
With twenty single and six double 
page plates........ceeeeeeeeeee 1 50 


Gothic Stonework. Containing the 
History and Principles of church 
Architecture, and illustrations of 
the Characteristic Features of 
each Period, the Arrangements of 
Ecclesiastical Edifices, &c. With 
seven double and eighteen single 
page plates. Cloth...........- I 

Drawing for Bricklayers. With the 
Elements of Freehand, Object 
and Plan Drawing. Containing 
two double and thirty-two single 

of illustrations, adapted for 
Architectural Drawing. Cloth..1 


I oo 


~~! 
nx 


I 


50 


50 


50 


Drawing for Cabinet Makers. With 


Lessons in Oruamental and Ob- ~ 


ject Drawing; Elementary In- 
struction in Water Colored Draw- 
ing, containing twenty-nine plates 
CRED o cities see eeesuess cece. I 

Drawing for Metal-Plate Workers. 
Containing Practical Geometry 
and projection, specially adapted 
to this branch of industry; the 
penetration of solids and the de- 
velopement of surfaces; element- 
ary lessons in freehand and object 
drawing, &c. With six double 
and twenty-six single pages of il- 
iustrations. Cloth 

CHURCH. 

Color. By A.M. Church, M. A. of 
Lincoln College, Oxford, Profes- 
sos of Chemistry in the Royal 
College of Science, Cirencester. 
With six colored plates and nu- 
merous diagrams. Cloth....... 1 

BALL. 

Applied Mechanics. By Robert Sto- 
well Ball, M. A., LL. D§, Profes- 
sor of Applied Mathematics and 
Mechanics in the Royal College 
of Science, Dublin. Illustrated 
by numerous diagrams, and 140 
questions for examination. Cloth.1 

DRESSER. 

Decorative Design, Principles of. 
By Christopher Dresser, Ph. D. 
A comprehensive work on the 
the principles of design as applied 
to the various arts and manufac- 
tures. Illustrated with two color- 
ed plates and numerous designs 
and diagrams. Extra crown 4to 
Cloth Gti. sia 6scaes bei dee's's 


3 
Studies in Design. Being folio plates 


in colors aud gold, with letter- 
press, descriptive and explanatory 
by Prof. Dresser. This impor- 
tant work is issued in twenty parts 
at $1.25, each containing three 
colored plates. Subscription reg- 
istered’ at once, and specimen 
parts sent on receipt of price. 


Field Books. 


SHUNK. 
A Practical Treatise on Railway 
Curves, and Location, for the 
Young Engineers. By W. F. 


UN 564 860 a SECS Ree eek 2 


TRAUTWINE. 
The Field Practice of Laying Out 
Circular Curves for Railroads. 
By J.C. Trautwine, C.E. 6th 
edition, revised and enlarged. 
I2mo. morocco, tucks. Philae 


GelGMik, TOGG. . occ sccssncesss 2 


A New Method of Calculating 
the Cubic Contents of Excava- 
tions and Embankments by the 
Aid of Diagrams. By J. M. 
Trautwine. 3d edition, revis- 
ed and enlarged. Philadelphia, 
i See Bs Ge cece betes 

The Civil Engineer’s Pocket Book 
By J. C. Trautwine. 12mo. 
648 pages, tuck. Philadelphia, 
TMs 05d p Spr) anh cShbE55 

MOLESWORTH. 

Pocket Book of Useful Fgrmulae 
and Memoranda for Civil and 
Mechanical Engineers. By G. 
L. Molesworth. 1 vol., 32mo. 
oblong, morocco, gilt......... 


50 


00 


0o 


2 00 


§ 00 





